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im^k\m 1. esfAi-aAiiAi(Ee)_is 
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[-S.*H1 

^#*u#£i ^3<?i *m -s-^i ^ y oM*>7i^i ^t*> te^i^ 

«1*1 71^- #-^ofl ^<£#^r #7l *U£^ofl ^^^f ; # 

?l*r *1JEL£-Bl#; Aj-71 ^ = ^-El#Sl ^^-ofl nfl^s} ^ 

#71 #1=^ #<*fl SH^^h #71 SPf^ #ofl -f}-^l^ ^ 

#71 -e-#*)l^ #<^1 #^31^8: Xf-^ 7fl2flX|l=i«- te^lli 

A>«- *fl -g-tM}. 

SE^b, ^Wl*l 7l^h #^-^ ^<g^ ^-g-^ Aj-71 # 

£#^1 <^^5l^ ^^^-S- ^*Rr ^7^1; #71 g^Jf ^ #7] ^<£#o] o]s^ 
^ #ofl #71 <S^-?-» -2-#*l ?|i=. ^c^-el^ *§#l5Kr 2\°]5L #7l 

^JEL^f^ JL^S ^fl^^£^ ^1; #71 #]IL%- #ofl 

7fl3flAlE^ S]-^-^^ ^<5Kr ^7^1; #7l #ofl 7fl3flAlE^ 

* *§^Rr ^1; ^ #71 ■fr&xlW #^1 7fl3JflAl^^| #^#^g- *f^*Rr #31 

£ 4d 
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J^t, #7l3Wg^, ECD, «AlB]. 



n <H*>: 2001/10/8 



29-4 



1020010052387 #^ Q*}- 2001/10/8 

#$.^±7} * zl ^{SEMICONDUCTOR DEVICE AND FABRICATING METHOD 

OF THE SAME} 



£ 2fe #efl7l^^l ^ h>£^1^H1^^ ^l^r 

£ 3^ ^Efl7l#^ 14=. HV£^1^H]A^ §-^l^# £Al*l A>^1, 

£ 4a vfl*l £ 4(Kr ^^1 ^^A]^ofl «KE*ll4i*l- 2)12 ^-^^ £ 

S. 5^ t*t #Hfl7l#5l §-211 S^ltb 



41 : 71* 42 : 

43 : ^<£^ 44 : 

45 : #1^-Bl# 46 : *1 = # 

50 : ^Jf^ 51 : -fr*!*^ 
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52 : 

aVE^l^HH 7flsflA]E^ ^ ^-g-^CCapacitance; C)£- * (e: -fr^-fr, 
A: d: -fr^^I M-Eftfl^tfl, i£B^l^^ S^^r -fj-^afl.^ 

*1 ^^>7l ^ <a^^= ^S^-g-^-g; ^*>7l JflsH ^SeM (Storage) 

£< £o. #7M?]7m-, 
5fe BST[(Ba,Sr)Ti0 3 ] ^ ^ al-fr^ *}-g-SH ^ 

^i-h 3*r€ <§Efl3 #^g- $^7Hfe 

£LS ^ Q7}9) ^ ^ #7H1 4^- *r^£) <EHH Xl^, BST JL 

^ s?-*^ ^(Oxygen stoichiometry)^: <33*1 -fr*l*>7l o]e\ 
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<16> a*V, BST -B-^^lS. °]-g-*!: 7fl^AlE^ ^ xJ^o S ^>5MHM3 0 1 

€• "-^(Pt), ^Efl^(R u )4 ^ ^^(Noble metal ^>-g-sfl^> *rfe-3l, °1€ 

(Sputtering) 4 ^ *J S}:e.5. is4°^t ^7] o]b}£ 

<17> ojS- *fl^§>7] ^*fl §2] °l-g-*"M 7fl*fM3 ^ 

tr ^ ^-g-^h§- ^7ls|-^3i-^( Electro Chemical Deposition; °1*> ECDBr fO-g- 
<is> £ i a ifl^l £ lcfe ^efl7l^oll rcf^- a>£^l^> £a] *V cjTg 

<19> £ la ofl u>af £o] 7l^:(ll)^Hl E^^i^Bi *3J-£- ^ 

*l*Rr w>, ^i^i 7l^(ll)^-o1] flsefSKJEAlSH 8M-), ^/=ell«y(l2)# *8 
-S* 3s 7l#(ll)-?HI ^M^^-(13)# #^ V W. 

<20> ^^^^^(13)^: #^-2.5. ^z^H dt^AE.^! $1(12)3 ±^ 

^#Al7]^ ^t»^g- ^^K3i, Iff #£<*H #£l^^°r 

tr ^, °H^l^(Etchback) SE^ 7] Tfl^ ^n>(Chemical Mechanical 

Polishing; °l*r CMPe} ^-) ^iLS ^-U}*<Hl ^fl^fe -f-E^s^ #^n(14) 

<2i> o]o^, fe1n(14)^1 «fl^] = ^(15)# 

S-#(15)^H1 sMo^(16)-g: ^^tri=f. 
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<22> e\7]*\, ^^l=#(15)^r ^B^^M" (ECD)£-S ^t}7] 

^tb *1-E.^°.SA| #e)^7l^#z}-^ (Physical Vapor Deposition; °l^ r PVD2f 

<23> Tfl^lH, 7fl2flAlE^ 51^^(16)^] 5L^tr ^ , #^«J"§- 

^ sflEi^$>o^ iS^^l^c^. pf^^(i7)i- tg^^r ^, ^3(17)» 

o|-§-*M. 7flsflAlE] 5l^^(16)# CF 4) CHF 3 Si^r C 2 F 6 ^ 7>i# o]-g-sr>c^ ^ 

*|zHM B -^_*l^( 15)^1 s^o] ^e^uf^ ^42- «- (18)1- -2.^1^1^. 

<24> 4-g-0.5- £ lb^l «>2]- ^4, ^^1^.^(15)^1 W>°H^* Q?}*} 

^ «M^1 = #(15)^H1 #7lSHH^ «^Fr^d^-(19)# 

?1W^ ^5r^(16)* *JzHH *^*H?-^(19W #^S)*1 ^*1 

^#(15)* ^e^ji, <a^^ ^^i^(i5)* °ii*i«i ^-a- *n 

T^t}. ol nfl ; »J|^l£f(15)ol ^3. ^ElElUS ^^>^-^i^(19)ol <^*V 

<25> £ 1c<>11 MS «>^f ^^-^^^-(19)^- S#^r 

BST(20)# ^^7l #^3^ (Chemical Vapor Deposition; ^1*} CVDB}- DO^-S. ^ 
^ , BST(20)^H1 CVD# °1 -g-*H #^#^-(21)^8: 

<26> -LEiM-, #71 tb W>^r ^1 ^l^^m ^2fl7l#£- ?flsflAlEl ^ nV X\7j6)) 

2\% ^8*1 5)^1* #J=Lo} DfiH sflE^ofl ttf-E- Tg*8^r 

7§^- 3f4- V)EL% *ll7i!- #E)ZL #Jf7> ^#51711 £cf. 

<27> £ 2^1 ^ S^-f JL °J *1 £1 ^ £ 1^1 £^ JlSJ- ^.o^r). 
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<28> tcfej-^, £ 2°\] 5.*]$. -A'sq- aJ-*l BST^f #e^zL(u) 

<29> £ 3^- ol^t!: BST^ «l|ii|<H€^ °1 -?-<H 3 -§: a^o^, oj 

<30> a. 4>7l ^. ^sfl 7 ]#^ ^^1^ # «*>7j ifl«fl afltf^ ^^-S-Ai, 7fl 

^o] 4^ ^Aj <g2fl- «j-^S>7Hl «KSL^A} ^ 

<31> Aj- 7l JZ.^ VtS§f>}7] ^ f^^, 71^ Aj-«.6fl *fl^ 

3fe ^<Sf-8: ^-7] *UE#<>11 ^"71 ^^-^ ^ ^71 ^ 

^3 SPj^^h ^"71 ^ ^71 -f^l# Aj-ofl 
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<32> 5E*V, ^-7} s-^* ^*>7l ^- ^£r, ^S^* 7l^r 

^71 ^JEf^l ££5^ ^*Rr #31; ^71 

£ 4>7l ^^#o] o]-^ ^ ^-71 ^Jf* -2.^*1 ?l$r *jt= 

#31; ^-71 *l = ^ ^Hl 7fl2flA]E^ sH^^M: *g^*Kr #31; 

^ #11 7flsfl^E^ -B-^^l^-ir *§^*Kr #31: £ ^71 -fr^l^ ^H] ^a]^ 

<33> W}^- 3] §].7ll ^- ^7l #1=^- ^71 <Hl nfl^aZ}- #7l <g 

<34> Aj-71 Aj- 7 j *i<£^4 Al^BflB]^- £-i=, # ^ o. ^ o. 

<35> Aj- 7 ] 50 A vfl^l 2000 A 51 !f-v\)o] 5}^- ^cf. 

<36> 0^>, ^o] ^fe- 7l#^HH ^Aj-o] 7lAl|- 7 >^1 7<>7l- ^ 2} 

71^^ -g-ol^Tfl AJa]§ ^ ^-g; A^f,] ^^7l o^o}, «V 

<37> £ ^tgS) ^^Aj^ofl n}^ igA^ ti>£^4lA># EA^ Cj-^iol 
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<38> 5. 4d# ^rS*>£, SKE*fldb*l-^ dk^/JELi^ #£#(42)# 

^Wltb 7)^(41) *H^£)^r ^£#(43)* £3§-*}^ *151#(42H 

<g^«(44)^, ^^^(44) ^ ^<S*(43H °l-^Nr ^ >jj-ofl afl^nj, x^ojs. 
<g4«(44)# ^Al^lfe ^) = ^#(45)^- ( ^JEL *l=£-2^(45)^ 
^fl^Rr *l^#(46)s|-, #1 = #(46) 4H1 *g>$€ ^€^"(50)2}-, ^^(50) 
-^Hl -£-^1^(51) ^ -fr#«(51) ^Hl ^^^(52)* ^wl*> 

<39> o]*}-, #71^ ^ ^g; -g- t ^ ^ *LE^*} ^Ml^l ^ 

<40> s. 4a tfl^l £ 4d^ Hk^Q ^^a]^o)] u}-^ tiVE*H^7> £ 

<4i> n}7i, i 4a<Hl ^o] 7l^r(41)^Hl S^^l^Bl ^ 

*l*Rr ^ 7l^(41)^Hl ^H.e^<a(£Al^l i^/^efl<y -g^ Qx=_ 

^(42)# ^, 7l^;(41)^Hl ^<£#(43)-8: 

<42> <^7H, ^<a^(43)^r BSGCBoro Silicate Glass), BPSGCBoro Phospho 

Silicate Glass), HDPCHigh Density Plasma) #3^, USG(Undoped Silicate 
Glass), TEOSCTetra Ethyl Ortho Silicate), APL(advanced planarizarion layer) 
<±3K V , SOGCSpin On Glass) Flowfill -f-* ^ 
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<43> oj nfl, ^ofl u}--^ ^^^(43)4^1 -HS^M 

^<3*(43) ^1 ^Bl^r^S*-^ ^9] 300A ifl*l 

1000 A ^1 ^V\}3- ^7>JL ^ 9X^r *L CVD ^ ol-g-^-cf. 

<44> °1<>M, ^<^#(43)^- ^i£#(42)^ ^ 

^ ^7> ^<a^(43)4 y fl^o]^( H Al§>xl ^ #e q ZL ( £ Al§>^ ^ 

^d\) &^-H ffl^SJt 4^-, CMP S^r 

£M, ZL ^7} *3<£^(43)-4 ^^-S]^- ^ H }, ol nfl #5}^^ 9j(P) 

wl^(As) ^^1 #^1^51^* °l-§-^H Stb, l-^^^€- 

ZL(£A]eH #^3. ^i^l(w), ^M^ol tl(W-silicide), TiN, 

TiAIN, TaSiN, TiSiN, TaN, TaAIN, TiSi SE^ TaSi <>l-8-« 4 1 5*4. 

<46> o]e^ #&|I2 CVD, PVD S^r ALD ^# °l-g-sr}^ ^ v ^4. 

<47> Tfl^SjH, yfl^c^^( £ Al^l ^*Rr «h El^(Ti) ^ 

^> Ti7> & Cf-g-, <I^5l^5.H 1?i<l, #ein(£Al^l Q^r)o] Aj^ 

ElE}^-Aj^A>ol = (£Al^l ^Aj W . ol nfl, BlBf^^A^l^C^Al^ 
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91°-^, ^B]-^^A>ol^( £ Al^>xl &-g-) o)S>\6\] WS i x , MoSi x , CoSi x , NoSi x HI 

^ TaSi x ^3 ^-^^a>o]^ ol-g-ig- ^ oirf. 

HL*1, #^-L(£A]^l iflofl Pfl^^ JjL«- 

(Recess) ^ ^S. «h °1 ^-f 3°!^ ^^#(43)^ ^ 

-=r -HB^}^ 500 A tfl^l 1500 A °1 £}-tr £oj taf^^t}. 

5tfe «h TiN, TiAIN, TaSiN, TiSiN, TaN, RuTiN ^ RuTiOS ol-f-oj 
Ir, Ru, Pt, Re, Ni , Co ^ MoS ^I-M^tt ^UjjLj^ 
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<52> ^^-^-(44) 3l (43)^1 o]s- ^ av^] ^^«-(44)# 

<53> o]t\, ^^m^.S. ii^t}. 

<54> (44) 31 €^^(43) ^°\] 311^ ^^^-^#(45)* 50A ^} 

2000 A ^1 ^v\]3. ^, ^ ^-§- ^tt ^^1- °l-g-§l-^ ^ 

^-(44)# i^ltl tf-g-, Aj- 7 ] jL^* Itl^ ^ofl *1 = #(46M: 

^*Kr «>, PVD# °l-§-*H aV 7 1 SL^W nfl^§>£^- 100 A tfl^l 

10000 A^l ^f-tfflS ^^7fl 
<55> o]*\*\, CMP J£^r ofl^l^-i- ^1^#(46) 5g^A]7l^ •»>, 

^ a>sf £o] ^=^-e]*(45) tirf ^Tfl ^M-, *l:E=£-i£|#(45)4 ^ i^s] JE-ij- 

<56> <*)7H t ^c^ (46) o. pt> RU) Ir> 0S; W; Mo> C0; Ni> Au ^ AgS 0)^-0] 

<57> t4^°-S. £ 4b^l *l = fK46)^Ml 7flsflA]Bl 5] ^(47) 

# 5000A i-fl*] 10000AB] *M|S ^7)} 4^-, ^fl^W^ sl^^-(47)^Hl 

^3.(48)1- ^3(48)1- °l-g-*M s\^(47)^r CF 4> 

CHF 3 S^r C 2 F 6 ^ 7>^# ol-g-^H ^aiai^>c^ m)^(4 6 ) <£3*^. ^#a]71 
^ .2.-^(49)* ^ ^Afl^ 
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<59> cf#o_S £ 4c<^l £^1^ *l^(46)°fl BH^it Sl7r*M 

%Q *1 = #(46)^H1 ^7l5}-^av^ o.S *}^-*i^r(50)# ^ s)<&iJ=^ 

(PR Strip) "g-^^r ^Al^V^ v}^3.(48m ^7^4. 

<eo> <*)7H ; ECD1- °l-g-*f°} ^Pr^(50)# DCCDirect Current), €i 

(Pulse) ^^^(Pulse reverse) ^ °l-g-*H, O.lmA/ciif 10mA 

/cnf ^^£1- °l-§-^>^ ?flsflAlEi s] ^^-(47)^-2] ^ S^tb^ 

<61> 7\}^n*\ , ^=^-^^(45)^1 S.^.o] ri&l^ ufl?}^ 7flsflAlEi S]^^-(47)* 

^l^sH ^^^"(50)^1 ^$\A g£r ^1 = #(46)* 7lJl, ^^sflAi - 

el5lss. *>-*f*l^r(50)°l <y^tr € A r°l °fl A i ^€4. 

<62> ^7l^, 7fl3flAlE-l 5|A§B]-(47)o| ai ^ HF I£^r HFfi}- NH 4 F7> £^ -g-^* 

°l-g-*Rr £^zH af^^^M , ^1^(46)^ ^7]^ ^ai^Iz]-^ ol-g- 

<63> Aj 7 ) ^AlAl^ ^ ^1^#(46)# <>l-¥^r <«tfl, Pt ^-o) 

(50) 2r-fi-#CE^r*l tfTflsjir «>, sc>1 - 
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<64> ^o Si *>^-^^(50)# ^-^W(51)A ^€^-(52)# 

<65> ^l^o.S, Ti0 2> Hf0 2 , Y 2 0 3 , Ta 2 0 5 , STO (SrTi0 3 ), BST, PZT, PLZT ((Pb, 

La) (Zr, Ti)0 3 ), BTO (BaTi0 3 ), PMN(Pb(Ngi/ 3 Nb 2 / 3 )0 3 ), SBTN((Sr ,Bi ) (Ta, 
Nb) 2 09), SBT((Sr, Bi)Ta 2 0 9 ), BLT((Bi, La)Ti 3 0i 2 ), BT(BaTi0 3 ) , ST(SrTi0 3 ), 
PT(PbTi0 3 ) ^ S^r JL$-£z\] #^-|- o]^-§>^ ( ±&-& t CVD, ALD 

5£^r PVD ^ «o v ^# °l-§-^>^ 150A ifl*l 500A£) ^v\]7\ sqsMj- *>^, CVD# 
°l-§-*M BST* ^*rfe ^ ^ ^,£* 400 °C tfl^l 600 -fr*l 

<66> ol^, -fj-#*ll# (51)^1 *^l?l7l W ^s}- ^Al^> 

tt h>, 0 2> N 2> Ar, 03, He, Ne i&^r Kr -f-^ 7>i £-^7HH 400°C xfl*l 800°C 

<67> ■ ol nfl, J^ic^*^ ##1*1 3 (Rapid Thermal Process; ^} RTPer 

°l-g-^ 4 s Si^, 30^ ifl*l 180^ ^l*Rr 4^*>i=r. 
<68> o}^Ai, -fr£*H*(51) ^-ofl ^^^-(52)^- 4^- 4^ * 

<69> a}7H, ^^^.(52)^ ^^^-(39) ^-g; Aj-g-^ ^ flO. 

^, ECD o}9]6\} CVD, PVD °l-§-^ ^ 5ft t=t. 

<70> £ 5 ^ MJ-^H 7fl2flAlE^ sfl^i <g >g A] ^ o] ^3M- 3* 
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<7l> £52] 4 S.^SL ^3J£r £ 4d^ S^Jl^ 

<72> *V^ ( ^ ^o^o} A>-g-^] ^rJ7 ^£L## ^ 7)) ^f>} 

■M^r ^l^^ £e|7> ^^71) 5}^ W> ( s" ^ °1] A i $\ ^"71 *HE.-g- 

^^-^-1- ^^^-C.^ ( 7 flsflAlEi S]^nl- 3flEi 

<74> ^-71 H^3l*l ^JAHH ^ 71 ^£)^ 

*Ho> flCf. 7]# .^-o]:0] £&7}^ 7]^ 
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<75> ^#*V H]-^ ^ £ 7fl 5|)AlEi 5)^*]" ^ X| iL^M 

tb &5L$\ ^HM^ ^ SlTT 3L4# 7lcfll- ^ ^Cf. 



29-18 



1020010052387 #^ 2001/10/8 

1] 

^u)*V 71^ al^xr ^<d^-ir #7l ^JEf^l 

2] 

*ll i *<H1 5a°H, 

^-71 ^1=^ ^71 <L^°\) nflU^ ^71 #7} -B-^^l^ 

3] 
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4] 

^7} M)EL^£\^-8r 50 A ^fl*l 2000 ^ ^ <sRr 
5] 

*)1 1 *<H1 5^1, 

Pt, Ru, Ir, 0s, W, Mo, Co, Ni , Au ^ AgS °]-f-<H*l zLf-_2.3.^-&| 

i^^r 6] 

1 9X°)M, 

^7) 100 A xfl^] 10000 A ^ ^Tfl <y ^-g- -Mf-^_°5. §Rr «K£*fl£: 
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7] 

Xl 1 %H1 &<H*1, 
8] 

9] 

XI 8 ^1 &<H>H, 

S^^&l^, ^^€(W), ^^€^e]A>olc( W _ silicide ) j TiN( TiAIN, 
TaSiN, TiSiN, TaN, TaAIN, TiSi ^ TaSiS ol^^^l ^-Ei *H 

10] 

XI 8 SW-M, 
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[^^8- 111 

10 %H1 

A oM ^^afl^c^^ Ir> Ru> Pt( Re, Ni, Co ^ MoS. o]^<^^l^ 
^©|£]^ §>q-# 3L^-*Rr ^-g: *Rr #513)1 4i7>. 

12] 

io *<H1 &<>H, 

-S-71 HflB]^^^^- TiN, TiAIN, TaSiN, TiSiN, TaN, RuTiN ^ RuTiOS o] 
^L-I-olH #^3^ ^o]SL *>M-# i^Rr ^-g- ^ a> £ ^ 

^7>. 

[^T 1 * 13] 

^-71 £ ^"71 ^^^o] oj-^ ^Hl ^7l .2.^ A] 71 
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#7l #o)j ^sflAiEi^ sl-Jf^^M: *§#*Hr #711; 

#71 §H^^ #°ll 7fl2flAlE^ -fr^lf^ #^1; ^ 

^71 ^^]% #ofl 7flsflAlE^ #^#^8: tg#SHr cf^ 
1- °1^^^1^ #-£^11 ^7} aflS "o 1 "^. 

14] 

'^1 13 %H1 Sl^H, 

#71 ^JE^f^ <L^±= %7] #^°) ^S\- #71 ^^#S1 # 

[3^*8" 15] 

*fl 13 *M 5^*1, 

#71 ^Jfofl ufl^ #71 ^#e>^ #711^, 

#71 SL^m S.^ ^ofl #lJEL^g- f^Rr #7ll ; ^ 
#71 *lJ^g-e}^ #ofl #71 ^l^o] U-^s. ^El-gj.^ 

16] 

*11 13 %H1 &<>H, 
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<a*>: 2001/10/8 



#7l #7l i^Rr 



17] 

*fl 13 &M*1, 

#7l 50 A ifl*l 2000 A 5] ^^l<a 3* f^^S «}.£^1^7> 

18] 

13 

#?i *p^^-g- ^*Rr 

x\°lS. #7l iL^Sf iLttl^Slfe #71 #^-7> ^sH^ 

#71 = # #ofl ^J^l^* ol^-^>c^ #71 Spf^* ^ 

#71 7fl2flAlEi 3)]^^ ^171^ #31; ^ 

°l£*Rr #71 ^^1^45] ^-511- ^*fl #7] #lJEL^g- <Hl*l«^Rr #31 
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19] 

*ll 13 5U°H. 

Pt, Ru, Ir, 0s, W, Mo, Co, Ni , Au ^ AgS. o]^o]^ n^-^S.^ 
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